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(54) WATER PURIFICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sterilize and wash the membrane without generating harmful sterilized 
byproducts and insoluble compounds causing clogging of the membrane by incorporating an oxidizing 
germicide containing peracetic acid into back- washing water of a filter membrane module, when water 
is purified with a hollow fiber type ultra-or micro-filtering membrane module. 

SOLUTION: In a method by which raw water is purified with the hollow fiber type ultra- or micro- 
filtering membrane module, the oxidizing germicide containing peracetic acid in the back-washing water 
is incorporated at the time of back-washing the filtering membrane module. At this time the purifying 
method using the filtering membrane module is an internal pressure type cross- flow filtering and also 
the membrane material of the filtering membrane module is cellulose acetate and also the oxidizing 
germicide is a mixture of peracetic acid, hydrogen peroxide and acetic acid. The concentration of the 
peracetic acid contained in the back-washing water is 5-500 mg/liter. Besides, the back- washing of 
the filtering membrane module is periodically performed for 0.5-2 minutes every 0.3-2 hours, and also 
after the back-washing of the filtering membrane module, a rest period for 0.5-10 minutes is provided. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The water purification approach characterized by making the oxidizing quality germicide which 
faces performing the back wash of said filtration membrane module in the approach of purifying raw water 
using a hollow filament mold extra or a membrane filter module, and contains a peracetic acid in back wash 
water contain. 

[Claim 2] The water purification approach according to claim 1 characterized by the purification approach 
using said filtration membrane module being internal pressure type cross flow filtration. 
[Claim 3] The water purification approach according to claim 1 or 2 characterized by the film quality of the 
material of said filtration membrane module being cellulose acetate. 

[Claim 4] The water purification approach given in any 1 term of claims 1 -3 characterized by said oxidizing 

quality germicide being the mixture of a peracetic acid, a hydrogen peroxide, and an acetic acid. 

[Claim 5] The water purification approach given in any 1 term of claims 1-3 characterized by the 

concentration of the peracetic acid contained in back wash water being 5-500mg/l. 

[Claim 6] The water purification approach according to claim 4 that concentration of the peracetic acid 

contained in back wash water is characterized by the concentration of 5-500mg [ 1. ] /and a hydrogen 

peroxide being [ the concentration of 5-500mg / 1. / /and an acetic acid ] 5-1000mg/l. 

[Claim 7] The water purification approach given in any 1 term of claims 1-5 characterized by performing 

the back wash of a filtration membrane module periodically for 0.5 - 2 minutes every 0.3 - 2 hours. 

[Claim 8] The water purification approach according to claim 7 characterized by preparing the idle period 

for 0.5 - 10 minutes after the back wash of a filtration membrane module. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] In the water purification art which purifies the raw water represented by surface 
water and the underground water using a hollow filament mold extra or a membrane filter module, the back 
wash water in which the peracetic acid was included is used for this invention, and it relates to the water 
purification approach which makes possible high transparency flux and high film endurance by sterilizing 
and washing a filtration membrane module effectively. 

[Description of the Prior Art] It is almost the case which depends the conventional water purification 
processing on the rapid filtration which obtains tap water in the process of condensation, precipitate, sand 
filtration, and chlorine sterilization for raw water, such as surface water, such as river water and lake water, 
and an underground water. By this approach, the difficulty of maintenances, such as about [ that big 
installation tooth spaces such as a coagulation sedimentation pond and a sand filtration pond, are needed ] 
and condensation actuation, aggravation of the quality of treated water, the increment in sludge-disposal 
cost, etc. have been a problem. Then, it is admitted that the water purification art using a filtration 
membrane module was proposed, it has resulted in utilization that these problems should be solved in recent 
years, and there is an advantage in space-saving-izing of a water purification facility, an easy maintenance, 
the treated water progression in quality, etc. As this filtration membrane module, although many extras of a 
hollow filament mold or membrane filter modules are used, in case filtered matter, such as a suspended solid 
in raw water, bacteria, and an organic substance, is filtered, by the water purification processing using these 
filtration membrane modules, that it is difficult to adhere to a filtration film surface top or the interior of the 
film, to stabilize these in a lifting and high filtration flux for a long period of time, and to maintain 
membranous blinding poses a problem. So, in these membrane filtration operations, the method of removing 
the membranous blinding matter and maintaining transparency flux highly is performed by performing the 
so-called back wash which is made to penetrate film permeated water and pure water towards a membranous 
raw water side, and is washed from a membranous transparency side. Under the present circumstances, in 
order to perform sterilization and washing of the filtration film efficiently, making the wash water used for a 
back wash contain oxidizing quality germicides, such as a sodium hypochlorite, is indicated by JP,6- 
23 8 136, A. Moreover, a sodium hypochlorite is poured in by predetermined concentration in the case of the 
back wash of a cellulose acetate hollow fiber, and the method of preventing degradation of the film by 
microbial degradation is indicated by JP,8-24857,A. 

[Problem(s) to be Solved by the Invention] However, when back wash water is made to contain the 
oxidizing quality germicide of halogen systems, such as a sodium hypochlorite, these decompose and 
combine the humus contained in raw water, carcinogenic disinfection by-products, such as trihalomethane, 
are generated, and that this mixes in washing wastewater or tap water poses a problem. Moreover, since the 
residual activity of a sodium hypochlorite as an oxidizing quality germicide is high, when back wash water 
is made to contain this, the iron ion and manganese ion which are contained in back wash water oxidize 
effectively, these ion may serve as an insoluble compound of colloid, and may adhere to the filtration film 
during a back wash period, and this may cause membranous blinding. Many iron ion and manganese ion are 
contained in raw water, and this poses a big problem especially, when using film permeated water as back 
wash water, for this reason — the case where removal of the iron ion contained in back wash water or 
manganese ion is performed by the approach of processing beforehand with manganese sand — manganese 
sand — it is necessary to form a processing facility of a column etc., and sanitation facilities become 
complicated. Moreover, when using ozone and chlorine as an oxidizing quality germicide, degradation of 
the filtration film by these poses a problem. Development of the more effective water purification approach 
by the filtration membrane module is desired by using the stable oxidizing quality germicide which can 
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perform membranous sterilization and washing effectively, without generating the insoluble compound of 
iron or manganese which causes [ which adds a filtration membrane module to the wash water which carries 
out a back wash ] a disinfection by-product harmful as an oxidizing quality germicide, and film blinding 
from the above problems. 

[Means for Solving the Problem] this invention persons resulted that this problem was solvable in a header 
and this invention by making the oxidizing quality germicide which contains a peracetic acid in the back 
wash water used for the back wash of a filtration membrane module contain, as a result of examining 
wholeheartedly the aforementioned technical problem in the water purification approach which used the 
hollow filament mold extra or the membrane filter module. That is, this invention is faced performing the 
back wash of said filtration membrane module in the approach of purifying raw water using a hollow 
filament mold extra or a membrane filter module, and the water purification approach characterized by 
making the oxidizing quality germicide which contains a peracetic acid in back wash water contain is 
offered. Moreover, the water purification approach characterized by the purification approach using said 
filtration membrane module being internal pressure type cross flow filtration, The water purification 
approach characterized by the film quality of the material of said filtration membrane module being 
cellulose acetate, The water purification approach characterized by said oxidizing quality germicide being 
the mixture of a peracetic acid, a hydrogen peroxide, and an acetic acid, The water purification approach 
characterized by the concentration of the peracetic acid contained in back wash water being 5-500mg/l., The 
concentration of 5-500mg [ 1. ] /and a hydrogen peroxide 5-500mg/l. [ the concentration of the peracetic acid 
contained in back wash water ] The water purification approach characterized by the concentration of an 
acetic acid being 5-1000mg/l., The water purification approach characterized by preparing the idle period 
for 0.5-10 minutes is offered after the water purification approach characterized by performing the back 
wash of a filtration membrane module periodically for 0.5 - 2 minutes every 0.3 - 2 hours, and the back 
wash of a filtration membrane module. 

[Embodiment of the Invention] In this invention, although a hollow filament mold extra or a membrane 
filter module is used, the film quality of the material, a cut off molecular weight, or especially a film 
aperture is not limited. As the film quality of the material, although there are a cellulose system, a 
polyacrylonitrile system, a polysulfone system, a polyolefine system, etc., the quality of the material of the 
cellulose system which is the quality of the material of the hydrophilic property said for membranous 
blinding to be unable to happen easily is desirable still more desirable, and cellulose acetate is desirable. A 
cut off molecular weight or a film aperture has desirable 30,000-500,OOOdalton of cuts off molecular weight 
and 0.01-0.5 micrometers of film apertures which transparency flux can maintain highly. Moreover, 
although the internal pressure type cross flow filtration which pours raw water inside a hollow fiber, and the 
external pressure type cross flow filtration passed outside are applicable as a filtration method, the high 
internal pressure type cross flow filtration of the back wash effectiveness is desirable. Moreover, although 
the water used as back wash water of this invention has film permeated water, tap water, ion exchange 
water, ultrapure water, etc., if film permeated water is used for it, it will be easy to furnish and will serve as 
low cost. In this invention, it faces performing the back wash of a filtration membrane module, and is 
characterized by making the oxidizing quality germicide which contains a peracetic acid in back wash water 
contain, and in this case, an oxidizing quality germicide may be only a peracetic acid, or may add acids, 
such as oxidizers, such as a hydrogen peroxide, and an acetic acid, to this. It is desirable to add a hydrogen 
peroxide only with a peracetic acid, since the prolonged preservation stability as a germicide is low. 
Moreover, when an acetic acid is added to the mixture of a peracetic acid and a hydrogen peroxide, it 
becomes a more stable oxidizing quality germicide and is still more desirable. Moreover, a sodium 
pyrophosphate, phosphoric acid, a citric acid, oxalic acid, etc. may be added to an above-mentioned 
peracetic acid and this mixture as a stabilizer. Since it becomes impossible to sterilize and wash the filtration 
film effectively when it may degrade the filtration film if the concentration of the peracetic acid which back 
wash water is made to contain is too high, or it may remain in tap water and is too low, its 1. is good in 5- 
500mg /, and it is 10-100mg/l. preferably. Moreover, in the case of the mixture of a peracetic acid and a 
hydrogen peroxide, when a hydrogen peroxide exists ana mostly with a peracetic acid, its stability is good, 
and the concentration of a hydrogen peroxide has good 1. in 5-500mg /, and is 10-100mg/l. preferably. 
Furthermore, when an oxidizing quality germicide is the mixture of a peracetic acid, a hydrogen peroxide, 
and an acetic acid, the concentration of an acetic acid has good 1. in 5-1000mg /, and is 20-200mg/l. 
preferably. The back wash of the filtration membrane module in this invention may be performed according 
to a membranous blinding condition, even if it carries out periodically. When performing a periodical back 
wash, it is desirable for back wash spacing to perform the back wash for 0.7 -1.5 minutes preferably for 0.5 
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- 2 minutes to 0.5 - 1.5 hours for 0.3 to 2 hours. Moreover, in this invention, the idle period for 1 - 5 minutes 
may be preferably prepared for 0.5 - 10 minutes after the back wash of a filtration membrane module. Since 
an oxidizing quality germicide can contact the filtration film comparatively long also when back wash water 
is made to contain an oxidizing quality germicide by low concentration by preparing an idle period after a 
back wash, effective sterilization and washing of a filtration membrane module can be performed. 
[Example] Hereafter, although an example explains this invention in more detail, this invention is not 
limited to these. 

(Example 1) The hollow filament mold filtration membrane module made from cellulose acetate (the cut off 
molecular weight of 150,000dalton, the hollow filament bore of 0.8mm, film surface product 0.5m2) was 
used as a filtration membrane module, and the river water of Hyogo Ibogawa was used as raw water. 
Moreover, the peracetic acid, the hydrogen peroxide, and the mixed water solution (mixing ratio 1:1:2 and 
mixed liquor concentration 1 0wt%) of an acetic acid were used as an oxidizing quality germicide. 
Membrane filtration operation was performed at average filtration pressure 50kPa, the film surface linear 
velocity of 0.2m/s of a module inlet port, and 90% of recovery. The back wash for 1 minute was carried out 
in back-washing pressure force 100kPa, and back wash spacing 45 minutes at this time. The back wash was 
performed carrying out Rhine impregnation so that it may become the peracetic-acid concentration of 
20mg/l., the hydrogen-peroxide concentration of 20mg/l., and the acetic-acid concentration of 40mg/l. about 
the above-mentioned oxidizing quality germicide at this using the permeated water of the above-mentioned 
filtration membrane module as back wash water. Continuous running for about five months was performed 
by this service condition. The water penetration flux of the filtration film in front of operation termination 
was as high as 951. [/m ] 2 and h at 20-degree-C conversion. Moreover, most generation of the brown affix 
considered that destruction of the filtration film according to microbial degradation in the filtration 
membrane module after operation is not observed, but is further based on the insoluble compound of iron or 
manganese at a membranous transparency side was not observed. 

(Example 1 of a comparison) It operated by the same service condition using the same filtration film 
MOJURU as an example 1 except having poured in using a sodium hypochlorite as an oxidizing quality 
germicide which back wash water is made to contain, so that available chlorine concentration might become 
[ 1. ] in 5mg /. The water penetration flux of the filtration film about five months after a start up was 
701./m2andh in 20-degree-C conversion. Moreover, although destruction of the filtration film by microbial 
degradation was not observed by the filtration membrane module after operation, generation of the brown 
affix considered to be based on the insoluble compound of iron or manganese was observed at the 
membranous transparency side. 

[Effect of the Invention] While being able to perform effectively sterilization and washing of the filtration 
film by the back wash and being able to maintain high film water penetration flux and film endurance when 
raw water, such as river water, is filtered using an extra or a membrane filter module if the water 
purification approach by this invention is performed, it twists that harmful disinfection by-products, such as 
trihalomethane, are mixed in film washing wastewater or film permeated water, it is safe and reliable water 
purification can be performed. 

[Translation done.] 
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Sfc«ffiSg43fl)gl*y»-^*fflC»t:^Kt^-4^&tc*J 

i^r. mrsB4a)8*ya-^©3ej5fe4ff sterna, mm 
fc^mm*&tsmvmxm\*&m 3 -a- 4 c £ «4$« 
<fr4*©^b^*Ji«-r4 i fc©-c*4„ afc. guta 
4^* ^ * - >fciWtjfr&**rtEE5J: 
-4jfiT?*4C£4!Rf»t^4*©#fb^. *5IB4j8 
^ ^ - ^©J8«»^K-fe ;w a - xxi> 4 c £ 



(5) 
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KRO»S^5 ^ 1 0 0 0 m g / ^ h C 

£0. 3-2B#Rfl:te£CcO. 5 - 2 ftTmM W CCff 5 C 

©aflstft. 0. 5^1 0»«Of*JOBIB«rRW*Ci* 
mk t T * *<D#{b;tfffi£tl&T * cor & £ . 

[0010] 

[0 0 1 l ] i«ltut{t •fejua-x*. #yr^ 

-5 0^^;bh>, Jg?LSO. 0 1-0. 5*im**WS 

[0012] *fc, 5ia^s;<t i/rwmwc**ffl*ii© 

^n^n-^atfaJSr***^ aft»«G>iKt>rtBE 
[0013] ##MJJ©iS!ife*<fc 

[0014] *«9i-e», 6a«*^*-iKDiK!fe*ff 
*ftCi*W»iLT*jO, COBS. BMfctt«BI»l«a 

mm<D^v$>^xh, cticcawk**ftif©WHB^ 

[ 0 0 1 5 ] tit. ±B©a»«*C©H^K3SBN 

[0016] «i5t7j<cc^w$#^^®co?sa«, *-r 
ff*i*a«*3Wfcs*fco, *M7Mm&-?z>Tnm& 

*fc(5^**i6a«*^ccaB-jSfe»r* 
tt<tt*fc«>. 5-5 0 0mg/'J»FWJ:<, ff* 
KBlO-lOOmg/')*; h^r**. *fc, aft 



»£a»fb**<D»^»©»^ a»{bjc*was»i 

KKMHtCcapaE-r4i5K3ett*«fi<. a»fb*3R©i*l£ 
t*5-5 0 Omgr/U * h^#<fc<, »*U< Wl 0- 

1 OOmg/U 9 3 BMbtt»M»J# 

amt» a^k^teJcc^ftBiojs^woia^. s^k© 

?gg{*5 - lOOOmg/ 1 ;^ JU**J: < , 0 < f* 

2 0-2 0 0mg/'j7 

[0017] *»9icc*j»a*aBi*s>*--^©a!iJfc 

-2B$HL »*U<»0. 5-1. 5«pHtC*tOr, 
0. 5~2#HL #*ty<»0. 7-1. 5#m®&tt 

[0018] *fc, 5aH*5*»-JMMK 

o. 5-io^ra, #*o<«i^5#m©f* 
tB^ccfe, »bt^«ffW*a««cit«^fi<«JIJrc# 

[0019] 

[JOIffl] JHT, WM««:J:0*W!*S6«:»L<IB 

[0020] (xhhhi) *an*ya-jviLTi» 
•fe;bP-xs{(D*s*sf6a)S^:^^-^ (#w#7-s 

15 7JdOH->, tpffi*rta0. 8mm, RMfllO. 5 

m 2 ) *«flju m*thx$kmmmm\\<Dm\**m 
i>tc 9 ttt % m<mmmti>xjmwt* a«fb**** 

<tUTOO»^*«« <»&J*1 : 1 : 2, ateflMft 

i o w t %) zm^tc 

[0021] mzmmmz, ^^aiEs okPa, * 
tf o/c„ mmsji lookPa, mmsm* 5 

*^^-;KDaa**fl3l\ CftK±K©Mfb14sR«»J 
6aetflttftft2 Omg/y^;k aBMb**«ffi2 0 

mg/y>;h;K I^KjSa4 0mg/y * hJUCCfc^J: 

[0022] c ©a«s^ft=r^ 5 * £ ©S*K»E4*T o 
fc„ jW6»7S9iJ©*aBI<Da*«*«2 0"C»»r9 
5 V h;U/m 2 • hi?S^o/Co */c, 

^ - ;u^c ASK <t 4 6 a)S©K««tS^ 

sn*r, s6ccj«©aawj&cft*i*-?>v>^>©T«tt{b 

[0 02 3] ( Jt«« 1 ) j»5fe**c£«S * *M*btt« 
#5mg/'j9 h;KC&SJ:5CcaAU/ctiW*, *&S 

wi iraaco^aie^^a^iffiCirrafiioaiESfeftr 



©8Mb:*raL mmfcicst. inz>mm<DimK.-w> 5-50 

ffi. j£ffi*fc^gn5jSi^©?£g#5~5 OOmg/ 
U hJU, iSKfbTkS^gg** 5-500mg/'J^h 
;k lt&©jgg#5~l 0 OOmg/'; |-*'C*SC 

<f:*^Fai-rs*©^b^s6. zmm*:*s*.~to<Bsm 

£0. 3~2B*IW*jS(C0. 5-2^IWjeJHfl«I{ctf5C 

©asta, 0. 5~i o^iB©*jut8iH*aa!W*ci* 
its* t -r ^.*©^b^ffi*s«-r -5 6 ©t* So 

[0010] 

[001 nittfiUIJ, ■fe^o-XSi, jKyr* 

«M?LS(*. aaSMsW S^MMM** 3^ 

-5 075 SOU h>. M7LS0. 0 1-0. 5/2m*W* 

[0012] $/c, 5Sfr5££ U"C«M*%*S^K© 
Sii»ax7 0-5jfl*sjff* 

[0013] Sfc. *fl^©jj»?5t*i L-rfflt>5*«. 
£&5„ 

[0014] *|£B^-c{*. 5a^*y*-JU©jMJ5fcSr?f 
t5Ct?:WitlTtef3, COR. BMtttlMMtttie 

micm&zm*. 5 1 <t 0 ugMm & a 0 . 3 

[ 0 0 1 5 ] ±IB©jiitK4>C©tl^)«:SSSfl 
il/tfo';>ithy)A. ^x>$, i^ 1 ? 

[0016] mifoktc^zuzmmmommt. 

#£9. S/c(g-rr5i5jSli*W^ltc|SB-i$fe#-r* 
% < &5/c«>. 5-5 00mg/'J'>h JUrt^J: < , jff $ 
Kttio-ioomg/^ h;i>-c;fc5. *fc. 
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mmmic&&? 5 1 < . mmtK&omg. 

B5~5 0 0mg/ i ;»h*#J:<, 0 <tt 1 0 - 
lOOmg/'; ^ h^-CA5„ 3 6(C, g?{btt®«ffU# 

i&mtS ~ lOOOmg/y-^ ;U*s«fc < . # £ 0 < » 
2 0~2 0 Oig/'J ? HJU-CA5. 
[0017] ^BJ(ctoW55i©)g- : e^^-^©3tgfe 
«. 3©t8«tcffot:t. «©gte* •)«»«: JSC Tffr> 

Tfc«ti». janm%a!K«ff9«$. asjfciB»**o. 3 

~2B$ISK »SKBO. 5-1. 5B#Pfl{C>!+Ur. 
0. 5~2#RS, Jf?SEC<«0. 7-1. 5#PiB©j£i5fc 

[0018] *sirtt, 5aig i ey*-^©)S! 

gfc&CC. 0 . 5-10m #fffl©tt 
5. 

[0019] 

[ Wfetf'J ] «T . J: »> 4$e» KB 0 < s& 

BJ3T5#. #2&W»cft6KIBS3ft5fc©r«&l>. 

[0020] (,mmm 1 > 5iiJ8*y*-^i oxmm 

•fe^o-xK©tpzg*l!5a)g*y^-^ (^Si^F-fi 
157J50Uf->. tf^F*3S0. 8mm. IliO. 5 
m 2 ) £&J§0. JK*iLr^JgJl«fi|JI|©MJI|**ffi 
l>fc. */c. ^btt^BSdiUrjapK. jUtft***s 
<fct)WM©»&*** (fi^Jfc 1 : 1 : 2. fi^titK 
1 0wt%) *ffll^c 0 

[0 0 2 1 ] M5ja2Hg«. W5iiE5 OkPa, * 
i?^-;l/AP©Mffii^jSO. 2m/s, HUK^9 0%f 
tf o/c 0 C©B#, jtSfelETJ 1 0 0 k P a . i£i5fcR8P14 5 

^■cc i »iBoaBfe*n*6i/fc. iigbKi L/-r±ie5a^ 

*3fti^Kf«e2 Omg/U h;l-. )UlfbMRtta2 0 
mg/'J-; fti!Sg4 0mg/ i ; 7 h;KC>S5«fc 

[0022] c©aig^-ci^5 ^^©ii^aK^tf o 

5 U h;U/m 2 • hiI*ok. Sfc. «K^©5a 
** s> » - ;u«c \m.<&to9tW<c <t 5 5 j§^©K««tH^ 

[0 02 3] <tfc«ff| 1 ) iffifc*tc£W3-tf 5&{btt® 

#5mg/y» hJUic^Scfc^tcaAL/cfetmi. His 
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H 



F£-A 



4D006 GA06 GA07 HA01 HM8 KA63 
KC03 KC13 KC21 KD14 KD22 
KE05Q KEUR KE28R M\01 
mi2 MB05 MB09 MC11 

MC18X MC22 MC39 MC62 
PA01 PB04 PB05 



